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(54) Image forming apparatus and process unit mountable to image forming apparatus 

(57) An image forming apparatus includes an image 
bearing member; developing means for developing a 
latent image formed on said image bearing member, 
said image bearing member and said developing 
means being detachably mountable to said apparatus 
as a process unit; a developer supply unit for supplying 
a developer to said developing means, said developer 
supply unit being detachably mountable to said appara- 5 
tus; first memory mounted on said process unit, wherein 
said first memory stores information relating to said 
developer supply unit. 
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Description 

FIELD OF THE INVENTION AND RELATED ART: 

[0001] The present invention relates to an image 5 
forming apparatus using an electrophotographic type 
process and a process cartridge and a developer supply 
unit detachably mountable to an image forming appara- 
tus. 

[0002] Here, the electrophotographic image form- 10 
ing apparatus forms an image on a recording material 
through an electrophotographic image formation type. 
Examples of electrophotographic image forming appa- 
ratus include an electrophotographic copying machine, 
an electrophotographic printer (laser beam printer, LED is 
printer or the like), a facsimile machine and a word proc- 
essor. 

[0003] The above-described process cartridge con- 
tains as a unit an electrophotographic photosensitive 
member and a charging means, a developing means or 20 
a cleaning means in the form of may cartridge which is 
detachably mountable to a main assembly of an image 
forming apparatus. The process cartridge may contain 
an electrophotographic photosensitive member and at 
least one of a charging means, a developing means and 25 
a cleaning means in the form of a cartridge which is 
detachably mountably to a main assembly of an image 
forming apparatus. The process cartridge may contain 
an electrophotographic photosensitive member and at 
least developing means in the form of a cartridge which 30 
is detachably mountably to a main assembly of an 
image forming apparatus. 

[0004] With process cartridge type, the servicing or 
maintenance operations can be in effect carried out by 
the users, so that the operativity is significantly 35 
improved, and therefore, the process cartridge type is 
widely used in the electrophotographic field. 
[0005] Recently, a toner supply type process car- 
tridge type has been proposed with which the advan- 
tages of the process cartridge and the advantages of ' 40 
the toner supply type can be both enjoyed. 
[0006] In such a system, the process cartridge 
comprises at least a photosensitive drum (electrophoto- 
graphic photosensitive member), charging means for 
electrically charging the photosensitive drum, develop- 45 
ing means for visualizing an electrostatic latent image 
formed on the photosensitive drum with toner, and a 
developer supply unit for metering the toner to the 
developing means (toner supply unit). 
[0007] With the use of such a toner supply type so 
process cartridge with the electrophotographic image 
forming apparatus, the maintenance and usability are 
improved, and the running cost can be reduced. 
[0008] However, the toner supply type process car- 
tridge type in which the process cartridge and the toner 55 
supply unit are separable from each other involves the 
following problems. 

[0009] The service life of the process cartridge 



which is integral with a toner bottle containing the sup- 
ply toner can be easily detected since the amount of the 
toner filled therein is known. However, in the system 
wherein the toner bottle of the toner supply unit is sepa- 
rable from the process cartridge, an additional means 
for detecting the service life is required. 
[0010] Usually, the service lives of the process car- 
tridge and toner supply unit detachably mountable to 
the main assembly are different, as follows similarly to 
the toner supply type: 

Developer supply unit lifetime < process cartridge 
lifetime 

[0011] In other words, a plurality of developer sup- 
ply units are used with one process cartridge, in most 
cases. 

[0012] Therefore, it is necessary to detect service 
lives of the developer supply unit and the process car- 
tridge. 

SUMMARY OF THE INVENTION: 

[0013] Accordingly, it is a principal object of the 
present invention to provide an image forming appara- 
tus in which an end of the service life of a process unit 
detachably mountable to the image forming apparatus 
can be correctly detected. 

[0014] It is another object of the present invention to 
provide an image forming apparatus in which informa- 
tion relating to the apparatus can be given to the user. 
[0015] It is a further object of the present invention 
to provide an image forming apparatus, comprising, 

an image bearing member; 
developing means for developing a latent image 
formed on said image bearing member, said image 
bearing member and said developing means being 
detachably mountable to said apparatus as a proc- 
ess unit; 

a developer supply unit for supplying a developer to 
said developing means, said developer supply unit 
being detachably mountable to said apparatus; 
first memory mounted on said process unit, 
wherein said first memory stores information relat- 
ing to said developer supply unit. 

[0016] It is a further object of the present invention 
to provide a process unit detachably mountable to an 
image forming apparatus, comprising: 

an image bearing member; 
a developing means for developing a latent image 
formed on said image bearing member; 
memory for storing information, wherein said mem- 
ory is detachably mountable to said apparatus and 
stores information relating to a developer supply 
unit for supplying developer to said developing 



1/17/05, EAST Version: 2.0.1.4 



3 



EP 1 055 979 A2 



4 



means. 

[0017] These and other objects, features and 
advantages of the* present invention will become more 
apparent upon a consideration of the following invention 5 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

[0018] 

Figure 1 is an illustration of a process cartridge and 
a toner supply unit according to first in 3 embodi- 
ments of the present invention. 
Figure 2 is an illustration of a color laser beam 
printer according to the first to third embodiments of 
the present invention. 

Figure 3 is an illustration of a structure for commu- 
nication between the main assembly and the non- 
contact memory of the process cartridge or the 
toner supply unit. 

Figure 4 is a perspective view of a toner supply unit 
according to the first to third embodiments of the 
present invention. 

Figure 5 is a block diagram of a detecting mecha- 
nism for remaining toner amount according to the 
first and second embodiments of the present inven- 
tion. 

Figure 6 is a flow chart for the process cartridge life- 
time discrimination according to the third embodi- 
ment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS: 

Embodiment 1 

[0019] Referring to Figure 2, the description will be 
made as to a color laser beam printer using an electro- 
photographic process, which is an electrophotographic 
image forming apparatus according to a first embodi- 
ment of the present invention. 

[0020] A color laser beam printer shown in Figure 2 
is a four-drum type (in-line) printer which is loaded with 
four process cartridges 7. An image is formed on a first 
image bearing member in the form of an electrophoto- 
graphic photosensitive member (photosensitive drum) 1 
of each process cartridges 7 is temporarily transferred 
onto a second image bearing member in the form of an 
intermediary transfer belt 8. The images on the plurality 
of process cartridges are continuously and superpos- 
edly transferred onto the intermediary transfer belt 8 so 
as to provide a full-color printed image. 
[0021] in Figure 2, the endless intermediary trans- 
fer belt 8 is stretched around a driving roller 8a, a ten- 
sion roller 8b and a back-up roller 8c for secondary 
transfer, and is rotated in the direction indicated by the 
arrow. 



[0022] Four process cartridges (process cartridge) 
7 are disposed in a line along a horizontal surface of the 
intermediary transfer belt 8 in the order of yellow Y, 
magenta M, cyan C and black Bk cartridges. 
[0023] The description will be made as to the proc- 
ess cartridge 7. All of the process cartridges 7 are sub- 
stantially the same except for the color, and therefore, 
the same reference numerals are assigned to the ele- 
ments having the corresponding functions, and the 
detailed description is omitted for simplicity. 
[0024] The photosensitive drum 1 disposed in the 
process cartridge 7 for developing the image with yellow 
toner, disposed most upstream with respect to a moving 
direction of the intermediary transfer belt 8 is uniformly 
charged to a predetermined potential and polarity by a 
primary charging roller 2 during the rotation of the pho- 
tosensitive drum 1. The photosensitive drum 1 is 
exposed to image exposure 3 which is provided by, for 
example, a scanning exposure optical system (laser 
scanning) outputting a laser beam modulated in accord- 
ance with time series electrical digital pixel signal corre- 
sponding to image information provided by color- 
separating a color original image. By the exposure, an 
electrostatic latent image is formed for a first color com- 
ponent (yellow component). 

[0025] The electrostatic latent image is developed 
with yellow toner (first color) by a first developing device 
(yellow developing device). 

[0026] Referring to Figure 1 , the description will be 
made as to a developing device 4 which is the develop- 
ing means. 

[0027] The developing device 4 is a 2 component 
contact type developing device (two component mag- 
netic brush developing device) and carries a developer 
comprising toner and carrier on a developing sleeve 41 
enclosing a magnet roller. To the developing sleeve 41 , 
a developer regulating blade 42 is provided with a pre- 
determined gap to form in thin layer of the developer on 
the developing sleeve 41 with rotation of the developing 
sleeve 41 in the direction indicated by an arrow C. 
[0028] The developing sleeve 41 is provided with a 
predetermined gap from the photosensitive drum 1 
such that thin developer layer formed on the developing 
sleeve 41 is contacted to the photosensitive drum 1 in 
the developing zone. 

[0029] The toner used in this embodiment is a neg- 
ative charging toner having an average particle size of 
6ujti, and the carrier is a magnetic carrier having an 
average particle sides of 35 microns and having a satu- 
ration magnetization of 205emu/cm 3 . The toner and the 
carrier are mixed with a weight ratio 6: 94 into a devel- 
oper. In order to maintain a constant toner contact in the 
developer, the content is detected by an unshown 
detecting means, and in response to the detection, the 
toner is supplied from the developer supply unit 5. In the 
developer supply unit 5, a toner supplying screw 51 
(toner supply means) is provided to control the amount 
of the toner supply on the basis of the number (time 
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period) of rotations. 

[0030] In the developing device 4, there is provided 
two stirring screws 43 for electrically charging the toner, 
which rotate in synchronism with the rotation of the 
developing sleeve 41 to electrically charge the supplied 
toner to a predetermined degree. 
[0031] Referring back to Figure 2, the yellow image 
formed on the photosensitive drum 1 enters the primary 
transfer nip N1 of the intermediary transfer belt 8 in the 
primary transfer nip Nl, the flexible electrode 9 is con- 
tacted to the back side of the intermediary transfer belt 
8. The flexible electrode 9 is connected with a primary 
transfer bias voltage source 9a for application of a bias 
voltage independently for the respective port. 
[0032] The intermediary transfer belt 8 receives a 
yellow image at a first color port, and then receives 
superposedly the magenta, cyan, black images at the 
respective ports from the associated photosensitive 
druml. 

[0033] The 4 color (full-color) image formed on the 
intermediary transfer belt 8 is then altogether trans- 
ferred onto the transfer material P supplied timed with 
the image by the pair of registration rollers 12, by a sec- 
ondary transfer roller 10 opposed to the secondary 
transfer opposing roller 8c at the secondary transfer nip 
N2. Then, it is subjected to fusing and fixing operation 
so that color printed image is provided. 
[0034] The secondary untransferred toner remain- 
ing on the intermediary transfer belt 8 is removed by the 
blade cleaning of the middle transfer belt cleaner 1 1 so 
as to be prepared for the next image forming operation. 
[0035] The material of the intermediary transfer belt 
8, an expandable or shrinkable material is not prefera- 
ble to assure registration of the images at the ports, and 
therefore, the preferable material is resin or a rubber 
belt having a metal core 

[0036] In this embodiment, carbon dispersed PI 
(polyimide) having a volume resistivity in the order of 
10 8 Ohm.cm is used. The thickness thereof is 80u.m, 
and the length thereof is 320mm, and the total length of 
the circumstance is 900mm. 

[0037] The flexible electrode 9 is made of carbon 
dispersed high density polyethylene material which can 
be controlled to have a low resistance and which has 
sufficient flexibility and anti-wearing property. The 
resistance is not more than 10 4 O, and the thickness is 
500nm. And the length is 315mm to avoid the leakage 
to the photosensitive drum 1 . 

[0038] The image forming conditions are as follows: 

The dark potential of the photosensitive drum (the 
potential provided by the primary charging or the 
potential of the non-image portion) Vd: - 600V 
The light potential (the potential of the image por- 
tion or the potential of the portion exposed to the 
laser beam) V1: - 150V 

Developing method: 2 component magnetic brush 
development 



Developing bias Vdc: - 400V, Vac=1800Vpp with 
frequency of 2300Hz 
Process speed: 1 1 7mm/ sec 
Primary transfer bias voltage: 

5 

First color: + 400V 
Second color: + 400V 
Third color: + 400V 
Fourth color: + 400V 

w 

[0039] The throughput of the printer with the use of 
plain paper is 24ppm with lateral side feeding (216mm), 
and the integral between adjacent images (sheet inter- 
val) is 80mm. 

15 [0040] In Figure 1 , the process cartridge 7 is in the 
form of a unit including the photosensitive drum 1, the 
developing device 4, the charging roller 2 the cleaner 6 
and a cover 71 (frame) covering them. T the developer 
supply unit 5 and the process cartridge 7 are inserted 

20 and n mounted into predetermined positions in the color 
laser beam printer by the mounting means 60, 70, 
respectively in a predetermined manner, and are 
removed therefrom. 

[0041 ] The developer supply unit 5 and the process 

25 cartridge 7 are provided with a storing means 21 and a 
storing means 20, respectively, and the remaining toner 
amount in the developer supply unit 5 and the lifetime of 
the process cartridge 7 can be notified to the user on 
the basis of the information on the usage thereof stored 

30 in the storing means 20, 21 . 

[0042] The storing means 20, 21 usable with the 
present invention, may be any memory if it can rewrita- 
bly store and retain the signal information. The exam- 
ples include an electrical storing means such as RAM, 

35 rewritable ROM, magnetic storing means such as mag- 
netic memory medium, magnetic bubble memory, 
photo-magnetic memory or the like. 
[0043] Referring to Figure 3, the description will be 
made as to a structure for communication between the 

40 storing means 20, 21 and the main assembly in this 
embodiment. 

[0044] As shown in Figure 3, in the main assembly, 
the antenna 23 and a resonance circuit including an 
unshown capacitor, an operation voltage source is gen- 

45 erated from an electromagnetic radiation sent to the 
antenna 24 in the developer supply unit 5 or process 
cartridge 7 from the reader-writer 25. The communica- 
tion is possible without use of a voltage source in the 
developer supply unit 5 or process cartridge 7. 

so [0045] Each of the developer supply unit 5 and the 
process cartridge 7 is provided with non-volatile mem- 
ory 20, 21 as the storing means. In this embodiment, 
the use is made with ferroelectric non-volatile memory 
(FeRAM) 20, 21 as an example. The data sent from the 

55 CPU26 in the main assembly is written in the FeRAM 
20, using the reader/writer 25, and the information in the 
FeRAM is sent out to the main assembly CPU26. 
[0046] The description will be made as to the 



1/17/05, EAST Version: 2.0.1.4 



7 



EP 1 055 979 A2 



8 



remaining toner amount detecting mechanism for the 
developer supply unit 5 in this embodiment. It may be 
any if it can detect that remaining amount of the devel- 
oper (toner) becomes less than a predetermined level, 
and may be any known proper ones. More particularly, it 
may detect the electrostatic capacity of the toner, may 
detect the weight of the toner, or it may be a light trans- 
mission type. 

[0047] In this embodiment, the detecting means 
uses a number of rotations of the toner supplying screw 
51 which is a developer supply member shown in Figure 
1. 

[0048] Figure 4 is an enlarged perspective view of 
the developer supply unit 5 which is a developer supply 
unit. The supplying screw 51 is rotated by the motor 28 
(Figure 5) for the screw driving which is controlled by the 
CPU26 in the main assembly, and the toner is supplied 
to the process cartridge 7 through the supply opening 
52. The developer supply unit 5 used in this embodi- 
ment has a capacity of 600g with which 20,000 images 
(converted to A4 sheet and printing ratio 5%) can be 
printed. Normally, the toner supplying screw is control- 
led to rotate for 1sec, by which the toner of 300mg is 
supplied into the process cartridge 7. Thus, when the 
toner supplying screw -51 rotates for 2,000sec, the 
remaining toner amount in the developer supply unit 5 is 
zero. 

[0049] Figure 5 is a block diagram illustrating a 
remaining toner amount detection and process car- 
tridge lifetime detecting mechanism in the color laser 
beam printer in this embodiment. 
[0050] As shown in Figure 5, the process cartridge 
7 is provided with an inductance sensor 27 for detecting 
a toner content in the 2 component developing device. 
The inductance sensor 27 exhibits an output voltage 
which changes with a content ratio between the toner 
and the magnetic carrier in the mixture thereof, when 
the toner content is low, a signal is sent to the CP U 26 
so as to supply the toner. The CPU26, receiving the sig- 
nal, rotates the screw driving motor 28 for the developer 
supply unit toner supply, thus supplying the toner from 
the developer supply unit 5 to the process cartridge 7. 
At this time, the CPU26 writes the data indicative of the 
rotation time period of the screw driving motor 28 in the 
FeRAM 21 of the developer supply unit 5 using the 
reader/writer 25 for the developer supply unit 5. 
[0051] The event that developer supply unit 5 
reaches the no-toner state is sent to the CPU26 as a 
signal, and the information is written in the FeRAM 20 of 
the process cartridge 7 by a reader/writer 25 for the 
process cartridge 7, and the number of the developer 
supply units 7 used until then is stored. 
[0052] Therefore, the amount of the remaining 
toner in the developer supply unit 5 is predicted on the 
basis of the rotation time of the toner supplying screw 
51. 

[0053] In this embodiment, the setting is as follows. 
When the rotation time of the screw 51 for the toner sup- 



ply reaches 1, 800sec (18,000 image), a toner Low 
2signal is produced; when the rotation time of the screw 
51 for the toner supply reaches 1, 900sec (19,000 
image), a toner Low2 signal is produced; when the rota- 
5 tion time of the screw 51 for the toner supply reaches 
2,000sec (20,000 image), a no-toner signal is produced. 
These events are notified to the user by displaying 
means 29 from the CPU26. 

[0054] For example, in response to the toner Low 1 

w signal, "further 2,000 images printable (A4, A4 printing 
ratio 5 %) " is displayed to suggest the preparation of the 
developer supply unit. In response to the toner Low2 
signal, "further 1,000images printable (A4, A4 printing 
ratio 5 %)" is displayed. When the no-toner signal is pro- 

15 duced, "no toner* is displayed to suggest the user not to 
run the main assembly. Thus, various and very impor- 
tant information can be given to the user. 
[0055] The description will be made as to how to 
discriminate the remaining life of the process cartridge 7 

20 by writing the no-toner information of the developer sup- 
ply unit 5 in the FeRAM 20 of the process cartridge 7. 
[0056] The factors determining the lifetime of the 
process cartridge 7 include deterioration of the photo- 
sensitive drum 1 , full of the residual toner in the cleaner 

25 6, deterioration of the developer carrier, contamination 
of the charging means or the like. 
[0057] In this embodiment, the cleaner-full detec- 
tion is taken as a lifetime determining factor of the proc- 
ess cartridge 7 among these factors since it may 

30 damage the main assembly, or it may significantly dam- 
age the usability. 

[0058] The detection of the fullness of the cleaner 6 
is not possible on the basis of the rotation number of the 
photosensitive drum 1 alone, and therefore, a sensor for 

35 detecting the fullness is normally provided in the cleaner 
6. However, the collected toner can be predicted from 
the toner use amount and the transfer efficiency, so that 
fullness detection sensor can be omitted. 
[0059] In this embodiment, the collected toner 

40 capacity of the cleaner 6 is set to correspond to two 
developer supply units 5 (40,000 image) with the trans- 
fer efficiency of the intermediary transfer belt 8 is 
assumed as being 90 %, plus 150g for residual toner 
resulting from density control, registration correction or 

45 the like. The event of cleaner full of the process car- 
tridge 7 is detected in response to the production of the 
no-toner signal of the developer supply unit 5, two 
times, so that end of the service life of the process car- 
tridge 7 is notified to the user. 

so [0060] The developer supply unit 5 and the process 
cartridge 7 having the FeRAM21, 20 described in the 
foregoing were loaded into the color laser beam printer 
shown in Figure 2, and 40,000 sheets were processed 
with the print ratio of 5%. It has been confirmed that 

55 toner Low signal was produced at substantially correct 
point, and the developer supply unit 5 reached the end 
of the service life at about 20,000 sheets. Then, the sec- 
ond developer supply unit 5 was loaded, and the test 
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was continued. It was confirmed that toner Low signal 
was produced correctly as in the first history, and the 
no-toner signal was produced for the developer supply 
unit 5 at about 40,000 sheets. Despite the exchange of 
the developer supply unit 5, the collection toner-full 5 
detection further process cartridge 7 correctly operates 
so that operation of the main assembly was stopped. 
[0061] Similarly to the foregoing, according to this 
embodiment, there is provided storing means (FeRAM) 
in and from which the information is writable and reada- 
ble, in each of the developer supply unit and the process 
cartridge, the user can be notified substantially realtime 
of the remaining toner amount of the developer supply 
unit, the remaining life of the process cartridge, the 
number of printable pages, which is very convenient to 
the users. 

Embodiment 2 

[0062] The description will be made as to a second 
embodiment. In this embodiment, the lifetime of a con- 
sumption part constituting the process cartridge 7 is 
detected on the basis of the amount of the toner sup- 
plied to the process cartridge 5 from the developer sup- 
ply unit 7. 

[0063] As described in the description of the first 
embodiment, the factors determining the lifetime of the 
process cartridge 7 includes the deterioration of the 
photosensitive drum 1 , the collected toner capacity of 
the cleaner 6 (fullness detection), the defective cleaning 
due to the deterioration of the cleaner blade, the deteri- 
oration of the developer carrier, the contamination of the 
charging means or the like. Not all of them are integer 
multiple of the developer supply unit lifetime. 
[0064] In this embodiment, the data of the toner 
amount supplied from the developer supply unit 5 to the 
process cartridge 7 is written not only in the FeRAM21 
of the developer supply unit 5 but also in the FeRAM20 
of the process cartridge 7, so that lifetime detection of 
the consumption part can be effected more realtime. 
[0065] In this embodiment, the lifetime discrimina- 
tion made in the first embodiment is replaced with the 
following. 

[0066] In the first embodiment, the end of the serv- 
ice life of the process cartridge 5 is detected by the two 
occurrences of the no-toner of the developer supply unit 
5. In this embodiment, the cleaner-full detection of the 
process cartridge 7 is made as follows. The supply 
toner amount data sent from the developer supply unit 5 
is integrated, and when the count reaches 4,000sec, in 
the event of the cleaner-full is assumed as occurring, 
and a signal is sent to the CPU26 to stop the operation 
of the main assembly. 

[0067] With this structure, the same advantages 
effects as with the first embodiment can be provided. 
[0068] The present invention is effective to discrim- 
inate the end of the service life of the process cartridge 
due to the deterioration of the consumable such as the 



10 

cleaner blade, the developer carrier, the charging roller 
or the like. 

Embodiment 3 

[0069] Referring to Figure 6 and the foregoing Fig- 
ures, the description will be made as to a third embodi- 
ment. 

[0070] In this embodiment, the end of the service 
life of the process cartridge 7 is detected using the infor- 
mation of a plurality of amounts influential to the service 
life. 

[0071] As described in the foregoing, the factors 
determining the service life of the process cartridge 7 
include the deterioration of the photosensitive drum 1, 
the collected toner capacity of the cleaner 6 (fullness 
detection), the defective cleaning due to the deteriora- 
tion of the cleaner blade, the deterioration of the devel- 
oper carrier, the contamination of the charging means 
or the like. 

[0072] Among them, particularly influential to the 
service life of the process cartridge 7 is the deterioration 
of the image due to the change of the film thickness of 
the photosensitive drum 1 and full of the cleaner 6. 
[0073] When a large amount of prints are produced 
with low printing ratio, the image deterioration occurs as 
a result of reduction of the film thickness of the photo- 
sensitive drum 1 prior to use-up of the toner in the devel- 
oper supply unit 5. When the printing is carried out with 
a high printing ratio, the full of the cleaner 6 occurs prior 
to the end of the service life of the photosensitive drum 
1 . Either means the end of the process cartridge 7. 
[0074] The change of the film thickness of the pho- 
tosensitive drum 1 is not determined on the basis of the 
information of the supply toner amount from the devel- 
oper supply unit 5. In view of this, the number of the 
rotations of the drum is measured. On the other hand, 
the fullness detection of the cleaner 6 cannot be 
achieved on the basis of the number of rotations of the 
drum alone. The fullness sensor or the prediction of 
second embodiment on the basis of the supply of the 
toner is required. 

[0075] In this embodiment, the data of the number 
of rotations of the photosensitive drum 1 is written in 
FeRAM20 of the process cartridge 7, and the data are 
compared with the toner supply data supplied from the 
FeRAM 21 of the developer supply unit 5, so that dis- 
crimination is made as to which end of the service life 
comes first, and on the basis of the discrimination, the 
end of the service life of the process cartridge 7 is 
detected. 

[0076] Figure 6 is a flow chart of the discrimination 
of the end of the service life of the process cartridge 7 
according to this embodiment. 
[0077] In Figure 6, when the printing operation is 
carried out (step 1), the CPU26 in the main assembly 
integrates the time Td of the rotation of the photosensi- 
tive drum 1, and the time Td is written in the FeRAM20 
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2. An image forming apparatus according to Claim 1 , 
wherein the information is related to an amount of 
developer supplied from said developer supply unit 
to said developing means. 

5 

3. An image forming apparatus according to Claim 2, 
wherein the information is indicative of a number of 
said developer supply units used 

10 4. An image forming apparatus according to Claim 3, 
wherein the information is renewed when the devel- 
oper in the developer supply unit is used up. 

5. An image forming apparatus according to Claim 4, 
15 wherein said developer supply unit includes a sup- 
ply member for supplying the developer to said 
developing means, and a remaining amount of the 
developer in the developer supply unit is detected 
on the basis of time duration or amount of driving of 

20 the supply member. 

6. An image forming apparatus according to Claim 2, 
further comprising outputting means for outputting 
a signal indicative of an event that information relat- 
es ing to the the developer supply reaches a predeter- 
mined level. 

7. An image forming apparatus according to Claim 6, 
wherein the predetermined level corresponds to a 

30 service life of said process unit. 

8. An image forming apparatus according to Claim 7, 
further comprising display means which displays 
information indicative of necessity of replacement 

35 of said process unit when said outputting means 
produces the signal. 

9. An image forming apparatus according to Claim 6, 
wherein said process unit includes a container for 

40 accommodating the developer collected from said 
image bearing member, and the predetermined 
level corresponds to the fullness of the container. 



in the process cartridge 7. When the toner supply is car- 
ried out from the developer supply unit 5 into the devel- 
oping device 4 of the process cartridge 7, the time Ts of 
rotation of the screw driving motor for the toner supply, 
and the time Ts is written in the FeRAM21, 20 of the 
developer supply unit 5 Water process cartridge 7 (step 
3). The CPU26 always compares the rotation times Td, 
Ts with preset lifetime (time) Tdlife and the life (step 4). 
[0078] When both of the rotation times Td, Ts are 
shorter than the service life times Tdlife and Tslife, 
respectively, the operation continues, but when either 
one of the rotation times Td, Ts exceeds the corre- 
sponding service lifetime, the end of the service life of 
the process cartridge 7 is discriminated, so that main 
assembly is stopped, and the exchange of the process 
cartridge 7 is suggested to the user. 
[0079] As described in the foregoing, the data relat- 
ing to the film thickness of the photosensitive drum rep- 
resented by the data of the number of the rotations 
architect is written in the FeRAM20 of the process car- 
tridge 7, and both of the data and the toner supply data 
in the FeRAM21 of the developer supply unit 5 are 
always compared with the preset data indicative of the 
service life of the process cartridge 7. The end of the 
service life of the process cartridge 7 is discriminated by 
the data of them whichever comes first. In this manner, 
in the case that process cartridge 7 contains a plurality 
of consumption parts, the remaining toner amount, the 
printable number of pages can be notified realtime to 
the user, and the service life of the process cartridge 7 
to be detected. Such an electrophotographic image 
forming apparatus 2, process cartridge 2, developer 
supply unit 2 and the like can be provided. 
[0080] While the invention has been described with 
reference to the structure disclosed herein, it is not con- 
fined to the details set forth and this application is 
intended to cover such modifications or changes as may 
come within the purposes of the improvements or the 
scope of the following claims. 

Claims 

1 . An image forming apparatus, comprising, 

an image bearing member; 
developing means for developing a latent 
image formed on said image bearing member, 
said image bearing member and said develop- 
ing means being detachably mountable to said 
apparatus as a process unit; 
a developer supply unit for supplying a devel- 
oper to said developing means, said developer 
supply unit being detachably mountable to said 
apparatus; 

first memory mounted on said process unit, 
wherein said first memory is adapted to store 
information relating to said developer supply 
unit. 



10. An image forming apparatus according to Claim 1 , 
45 wherein said first memory is further adapted to 

store information relating to said process unit. 

1 1. An image forming apparatus according to Claim 1 0, 
wherein the information relating to the process unit 

so is indicative of a number of rotations of said image 
bearing member. 

12. An image forming apparatus according to Claim 1 1 , 
wherein the information related to the developer 

55 supply unit relates to an amount of developer sup- 
ply from said developer supply unit to said devel- 
oper means, and said apparatus further comprising 
detecting means for detecting an end of a service 
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life of said process unit on the basis of the informa- 
tion relating to the number of rotations and the 
amount of developer supply. 

13. An image forming apparatus according to Claim 1, 
further comprising second memory which is pro- 
vided in said developer supply unit 

14. An image forming apparatus according to Claim 13, 
wherein said second memory is adapted to store 
information relating to an amount of the developer 
in said developer supply unit. 

15. An image forming apparatus according to Claim 14, 
wherein said developer supply unit includes a sup- 
ply member for supplying the developer to said 
developing means, and a remaining amount of the 
developing in said developer supply unit is detected 
on the basis of time duration or amount of drive of 
said supply member. 



information relates to a number of said developer 
supply units used. 

22. A process unit according to Claim 19, wherein said 
5 memory is further adapted to store information 

relating to said process unit. 

23. A process unit according to Claim 22, wherein the 
information relating to said process unit is indicative 

10 of a number of rotations of said image bearing 
member. 

24. A process unit according to Claim 19, wherein said 
process unit further includes charging means for 

75 electrically charging said image bearing member, 
cleaning means for cleaning said image bearing 
member and a container for accommodating the 
developer collected from said image bearing mem- 
ber by said cleaning means. 

20 



16. An image forming apparatus according to Claim 1, 
further comprising density detecting means for 
detecting a density of the developer in said develop- 
ing means, wherein said developer supply unit is 25 
adapted to be operated in accordance with the 
detected density provided by said density detecting 
means. 



17. An image forming apparatus according to Claim 1 , 30 
wherein said process unit further includes charging 
means for electrically charging said image bearing 
member, cleaning means for cleaning said image 
bearing member. 

35 

18. An image forming apparatus according to Claim 1, 
wherein said apparatus comprises a plurality of 
pairs of said process unit and said developer supply 
unit. 

40 

19. A process unit detachably mountable to an image 
forming apparatus, comprising: 



an image bearing member; 
a developing means for developing a latent 45 
image formed on said image bearing member; 
memory for storing information, wherein said 
memory is detachably mountable to said appa- 
ratus and is adapted to store information relat- 
ing to a developer supply unit for supplying so 
developer to said developing means. 

20. A process unit according to Claim 19, wherein the 
information relates to an amount of the developer 
supply from said developer supply unit to said 55 
developing means. 



21. A process unit according to Claim 20, wherein the 
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FIG. 4 
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